OBJECTIVE: Although nearly all elderly Americans are insured through Medicare, there is substantial variation in their use of services, which may influence detection of serious illnesses. We examined outpatient care in the 2 years before breast cancer diagnosis to identify women at high risk for limited care and assess the relationship of the physicians seen and number of visits with stage at diagnosis.
P atients lacking health insurance receive less outpatient care and have worse outcomes than patients with insurance. 1 Medicare provides a model for a universal system of health insurance for elderly adults in the United States. Nearly all Americans are eligible for Medicare at age 65, and 95% of Medicare beneficiaries are covered by both Part A (coverage for inpatient hospitalizations, skilled nursing facilities, and hospice) and Part B insurance (coverage for physician services and outpatient care). 2 Nevertheless, the use of outpatient services varies substantially among Medicare beneficiaries, and some data suggest considerable underuse of necessary care. 3 Moreover, the Medicare benefit prioritizes care for individuals who are ill over those who are well. Such a structure may limit the number of interactions that generally healthy patients have with the health care system. Routine outpatient care, nevertheless, has an important role in medicine. Patients who have an established relationship with a physician may be more likely to seek care promptly when they develop symptoms, wait less time for an appointment, and have their physician expedite the evaluation of symptoms. Moreover, routine care may be associated with greater receipt of preventive services 4, 5 and healthier behavior, 5, 6 and physicians' routine questions may identify problems that patients may not otherwise discuss. Finally, regular visits to a specific physician may promote trusting relationships 7 and greater satisfaction, 6, 8 thereby promoting better communication between patients and their physicians. For these reasons, the provision of regular outpatient care, particularly primary care, may prompt earlier identification of disease, which for many conditions may translate into improved outcomes. To understand the relationship between outpatient care and identification of serious illness, we examined the association between outpatient visits among Medicare beneficiaries before breast cancer diagnosis and stage of disease at diagnosis. We studied breast cancer because it is the most common cancer diagnosed among women in the United States and the second leading cause of cancer-related death. In addition, an effective screening test is available that can promote early diagnosis. Despite improvements in early detection of breast cancer over the past 30 years, 10% to 12% of elderly women with invasive breast cancer are still diagnosed with stage III or IV disease, 9 and the prognosis for these women is poor.
The conceptual framework guiding the study is depicted in Figure 1 . Other investigators have examined the relationship between patient factors and mammography use and stage [10] [11] [12] [13] [14] ; we focused our analyses on the association of patient characteristics and ambulatory care (pathway A), the association between ambulatory care and stage at diagnosis (pathway B), and whether the association of ambulatory care and stage is mediated by use of mammography (pathway C). Specifically, we first describe the number of visits and types of providers seen by women during the 2 years before diagnosis of breast cancer. Second, because most routine care in the United States is provided by primary care providers and sometimes by medical specialists, [15] [16] [17] we assessed the characteristics of patients who did not see either type of physician during this time period, but rather saw only other specialists or had no visits (Fig. 1, pathway A) , expecting that this group might be at particularly high risk of advanced-stage diagnosis. Third, we assessed the associations of both the providers seen and number of visits with cancer stage at diagnosis (Fig. 1 , pathway B). Finally, we examined whether these associations were mediated by use of mammography ( Fig. 1 , pathway C). We hypothesized that women with fewer visits and those who did not see a primary care provider would be more often diagnosed at later stage, and we believed that much of these differences would be explained by differences in use of mammography.
METHODS

Data
We used Surveillance, Epidemiology, and End Results (SEER)-Medicare data for this analysis. 18 The SEER program of the National Cancer Institute collects data from 11 populationbased cancer registries covering approximately 14% of the U.S. population. 19 SEER collects information on month and year of diagnosis, cancer site, histological type, American Joint Committee on Cancer (AJCC) stage, 20 and patient demographics.
Since 1991, the SEER data have been merged with Medicare administrative data, linking files for more than 94% of SEER registry cases diagnosed at age 65 or older. 18 The Medicare data used in this study included claims for outpatient facility services, physicians' services, and inpatient services.
Sample
We selected women with a first diagnosis of breast cancer in 1995 or 1996 who were at least 67 years old at the time of their breast cancer diagnosis and enrolled in Medicare Parts A and B from 2 years before diagnosis through the date of diagnosis (N =17,737). We studied patients diagnosed in 1995 or 1996 because more recent data were not available at the time the study was conducted. We excluded 3,908 women who were enrolled in an HMO at any time during the 2 years before diagnosis (due to incomplete claims), 170 women whose diagnosis was reported by autopsy or death certificate, 54 patients with histologies suggesting a nonprimary breast cancer, 378 nursing home residents, and 26 women whose month of diagnosis was unknown. We characterized care during the 2 years before diagnosis, excluding the 2 months immediately preceding diagnosis so as not to include providers participating only in the patient's diagnostic evaluation. We identified the specialty of the physician providing the service using the HCFA specialty code in the physician services claims. For outpatient file claims, we linked the Unique Provider Identification Number (UPIN), a unique, permanent identifier assigned to each provider who cares for Medicare patients, with the Medicare Physician Registry to identify provider specialty. For each visit, we categorized physicians' specialty as primary care provider (general practitioners, family practitioners, general internists, geriatricians, and obstetrician/gynecologists), 23 medical specialists, or other providers. The most frequently visited ''other'' providers included general surgeons, ophthalmologists, orthopedic surgeons, and other surgical specialists. We then categorized patients into 5 mutually exclusive groups based on the physicians seen: 1) primary care provider, no medical specialist; 2) medical specialist, no primary care provider; 3) primary care provider and medical specialist; 4) other specialist but no primary care provider or medical specialist; and 5) no physician office visits.
We also calculated the total number of visits. Patients who saw other specialists in addition to a primary care provider, medical specialist, or both were categorized in the appropriate primary care or medical specialist category because their patterns of care were similar to patients who saw only such providers.
Mammography
We identified mammography in Medicare claims using CPT codes 76090, 76091, and 76092, including screening and diagnostic codes because Medicare claims may not reliably distinguish between screening and diagnostic mammograms. 11, 24 We classified women as 1) nonusers who had no mammography during the 2 years before diagnosis; 2) occasional users who had 1 mammogram in the 2 years but not in the 3 months before diagnosis; 3) regular users who had at least 2 mammograms that were 10 or more months apart during the 2 years before diagnosis; and 4) peri-diagnosis users who had their only mammogram within 3 months before diagnosis. 13 
Analyses
Patient Characteristics and Advanced Stage. We used w 2 tests to examine bivariate associations between advanced-stage diagnosis (stage III or IV) and patient characteristics, providers seen, number of visits, and mammography use. We next used logistic regression to assess the association between patient and community characteristics and advanced stage. We examined all variables included in Table 1 , categorized as shown. An indicator variable for having missing zip code data (o0.5% of patients) was included to allow inclusion of these women in the model.
Women with Limited or No Care. We used w 2 tests to assess the association between patient characteristics and limited or no care (no visits with primary care providers or medical specialists), and used logistic regression to identify factors associated with no visits to these providers. The independent variables in the model were the patient-and community-level characteristics described above and categorized as in Table 1 .
Effect of Providers Seen and Number of Visits on Advancedstage Disease. We used logistic regression models to assess the associations of 1) providers seen (categorized as described above) and 2) total number of visits with stage at diagnosis. We adjusted for all of the patient-and community-level variables described for the model above.
To test whether mammography use mediated the associations of care before diagnosis (providers seen and number of visits) with stage at diagnosis, we used logistic regression to assess the association between care before diagnosis and regular mammography. We next added the mammography variables to the model examining the association between care before diagnosis (providers seen and number of visits) and advanced stage and assessed how their inclusion affected the coefficients of interest. Significant relationships between 1) care before diagnosis and advanced stage, 2) care before diagnosis and mammography, and 3) mammography and advanced stage adjusting for care before diagnosis are consistent with mediation by mammography. 25, 26 For multivariable analyses, we used the likelihood ratio test to assess the overall effect of the multilevel variables, such as provider type or number of visits, on advanced stage at diagnosis. We calculated predicted rates of receiving limited care or of advanced-stage cancer for each category of the independent variables of interest with direct standardization, 27, 28 allowing the reader to identify absolute percentage point differences in the proportion of women with each outcome by category. Because breast cancer is a commonly diagnosed cancer among Medicare beneficiaries, decreases in the proportion of women diagnosed with advanced stage of as small as 1 to 2 percentage points would be clinically important.
In sensitivity analyses, we repeated all analyses including women with ductal carcinoma in situ, and results were similar. All tests of statistical significance were two-sided. All analyses were conducted using SAS statistical software, version 8 (SAS Institute, Cary, NC). The study protocol was approved by the Harvard Medical School Committee on Human Studies. The funding organization had no role in data collection, analysis, or interpretation or approval of the manuscript for publication.
RESULTS
Patient Characteristics and Association with Advanced Stage
Women in the cohort had a mean age of 76 years, 41% were married, and 90% were white (Table 1) . Overall, 11.2% of women were diagnosed with advanced-stage breast cancer (stage III or IV). In unadjusted analyses, older women, unmarried women, African-American women, women living in areas with lower median income, and women living in areas with fewer high school graduates had higher rates of advanced-stage disease than other women, and rates of advanced cancer ranged from 7.6% to 13.5% across SEER regions (Table 1) . In adjusted analyses, all of these variables except women living in areas with lower median income remained associated with advanced disease. Further adjustment for mammography eliminated the association between age and advanced stage, and reduced the association between education and advanced stage but did not change the relationships with race, marital status, or various regions (data not shown).
Providers Seen and Number of Visits
Patients in the cohort had a median of 10 office visits (interquartile range 5 to 18) in the 2 years before diagnosis (excluding the 2 months before diagnosis). Most patients (84%) had at least 1 visit with a primary care provider and 6% (N =666) saw a medical specialist but no primary care provider. Ten percent of patients had limited or no outpatient care during this 22-month period: 4% (N =468) saw only providers other than primary care providers and medical specialists, and 6% (N =712) had no outpatient visits.
Women with Limited or No Outpatient Care
We next characterized this 10% of the sample who had no outpatient visits with primary care providers or medical specialists. In adjusted analyses, women who were unmarried or living in urban settings, areas with the lowest median household income, areas with the lowest proportion of high school graduates, or several of the SEER regions were more likely than other women to have had limited or no outpatient care in the 2 years before their diagnosis (Table 2) . Women with the lowest comorbidity score were also more likely to have limited or no outpatient care. However, our measure of comorbid illness is claims based, and thus women with no outpatient visits were classified in the lowest comorbidity category. Therefore, this association should be interpreted cautiously.
Effect of Mammography, Providers Seen, and Number of Visits on Advanced-stage Disease
A minority of women (31%) had undergone regular mammography in the 2 years before diagnosis, 55% were peri-diag- nosis users only, 4% were occasional users, and 10% had no mammography. Regular users were much less likely than other women to be diagnosed with advanced cancer (4.1% vs 9.9% of peri-diagnosis users, 10.9% of occasional users, and 39.2% of nonusers; Po.001).
In unadjusted analyses, women who saw both a primary care provider and a medical specialist were more likely than others to undergo regular mammography and least likely to be diagnosed with late-stage cancer (Table 3) . Women who did not see a primary care provider or a medical specialist and those who had no office visits were least likely to undergo regular mammography and most likely to be diagnosed with advanced-stage cancer. Women with more visits were also more likely to have regular mammograms and were less often diagnosed with advanced-stage breast cancer (Table 3) .
With adjustment for patient-and community-level characteristics, the types of providers seen and the number of visits in the 2 years before breast cancer diagnosis remained related to stage at diagnosis (both Po.001; Table 4 ). Women who saw a primary care provider, medical specialist, or both were substantially less likely to be diagnosed with advanced-stage breast cancer than were women who saw only other specialists or who had no outpatient visits. In addition, more visits were associated with fewer advanced-stage cancers. With 216,000 women expected to be diagnosed with breast cancer in 2004, 29 a difference in the proportion of women diagnosed with advanced cancer of 1% (over 2,000 women) would be important.
The types of providers seen and number of visits were strongly related to mammography (Po.001). Mammography was also strongly associated with earlier stage at diagnosis (Po.001), and adjustment of the model assessing the relationship between types of providers seen and number of visits and stage with mammography reduced the difference between women who had no visits before diagnosis and those who saw both a primary care physician and a medical specialist by one half (from 28 percentage points to 14 percentage points), indicating that mammography is a partial mediator of the relationship between these variables and stage (Table 4) . Despite the strong associations of providers seen and number of visits with advanced stage, these variables did not explain the later diagnosis among nonwhite women, unmarried women, and women in certain regions (data not shown).
DISCUSSION
In a large cohort of Medicare beneficiaries with newly diagnosed breast cancer, ambulatory care in the 2 years before diagnosis was strongly related to stage of disease at diagnosis. Ten percent of women had limited or no outpatient care and were at particularly high risk for advanced-stage cancer. These women, who were more often unmarried and residing in poor and urban areas and areas with fewer high school graduates, may benefit from targeted outreach encouraging them to seek care. Such outreach efforts could be conducted using claims data to expand federal programs measuring and tracking the quality of care for Medicare beneficiaries, 30, 31 similar to efforts by health plans to identify and send reminders to patients needing immunizations. 32 Other policy changes, such as Medicare coverage for regular preventive care visits, may also increase the likelihood that relatively healthy women will seek care. In addition to promoting more mammography, which appears to be a mechanism for earlier diagnosis, increased interaction with providers among women with limited care may promote trust and decrease barriers to obtaining care when ill, and may also prompt improved health behaviors. The Medicare Modernization Act of 2003 includes coverage for a onetime initial wellness physical exam within 6 months of enrollment in Medicare Part B. 33 Although an improvement over no coverage for well visits, this remains short of covering annual or semi-annual visits. Among women who saw a primary care provider, medical specialist, or both, women who had visits to both were least likely to be diagnosed with advanced-stage cancer, although this difference was eliminated with adjustment for mammography use. Others have postulated that medical specialists may provide a hidden system of primary care, 15 particularly for patients with chronic medical conditions. 16 We do not know whether the specialist physicians in our sample were providing first-contact, comprehensive, coordinated, or continuous primary care. [34] [35] [36] However, our finding that visits to specialists are associated with early diagnosis to the same extent as visits to generalists-after accounting for mammography use-suggests that having a usual source of care may be as important to early diagnosis of breast cancer as the particular type of physician providing that care. Targeting such patients for mammography may be as likely to promote earlier-stage diagnosis as policies requiring that all elderly have a generalist physician as their primary care provider. The total number of outpatient visits before diagnosis was also strongly related to stage of breast cancer at diagnosis and is consistent with other work suggesting that among Medicare beneficiaries, an increase in the number of visits may be associated with a reduction in mortality. 37 More visits may provide greater opportunities to ensure that clinical breast exams and mammograms are performed and that evaluation of patients' symptoms is expedited. Patients who know their doctor well may also be more likely to call for an appointment and wait less time to be seen. Other studies have found age, race, socioeconomic status, and comorbid illness to be associated with stage at diagnosis. [38] [39] [40] Our data demonstrated similar findings. Adjustment for mammography accounted for the differences by age and education, but accounting for the types of providers seen and number of visits did not change the associations between race or marital status and advanced-stage diagnosis. We also found regional variations in providers seen and stage at diagnosis that were not explained by the patient-and community-level characteristics that we examined. These differences may reflect differential access to care due to factors we could not measure, such as distance to providers, inadequate transportation, supply of physicians, or patients' beliefs and preferences about care. Our study has several limitations. First, in using administrative data, visits may have been overlooked if services were not covered or bills were not submitted. This includes mammography done as part of community screening efforts, which may not appear in Medicare claims. At the time of this study, Medicare covered only biennial mammography; however, prior research suggests a high correlation between the number of women reporting mammography in surveys and those identified using Medicare claims. 12 Second, our method for identifying provider specialty may have misclassified some physicians, particularly those with more than one specialty or practice site. However, we primarily used the HCFA specialty code, which is useful for identifying the specialty of the physician at the time and place that the service was provided. 41 Third, although all women were enrolled in Medicare Parts A and B, we have no data about supplemental insurance, which may have influenced the care received. 11 Finally, women seeing primary care physicians and medical specialists may have been more health conscious than other women and therefore are more likely to be diagnosed with early stage; alternatively, women who avoid seeking care may also be reluctant to present for care even if they develop symptoms, and therefore are more likely to be diagnosed with advanced stage. However, we included a comorbidity measure designed to identify clinically important illness but not less serious conditions that might be common among healthy utilizers of care. In summary, we found substantial variation in the number of visits and types of providers seen in the outpatient setting among Medicare beneficiaries in the 2 years before a diagnosis of breast cancer and identified a substantial minority of women with limited or no ambulatory care. More important, the types of providers seen and number of visits were strongly related to stage at diagnosis. Women who had visits with a primary care provider, medical specialist, or both were most likely to be diagnosed with early-stage disease, and women who saw only other specialists or had no visits were at particularly high risk for advanced-stage diagnosis. Even among this insured population, individuals living in poor and urban areas, as well as unmarried women, were at highest risk of limited or no interaction with the health care system. Targeted outreach to patients receiving such limited care and expanding Medicare coverage for preventive care visits may promote earlier diagnosis of breast cancer and other serious illnesses.
